The chromatographic and spectroscopic properties of several unusual substances which have been detected in the "alkaloidal" chloroform extract from racehorse urine and saliva samples are reported. Some of these substances have been identified by combined gas chromatography-mass spectrometry and the source of the substance is stated where this is known. Other substances whose identity is not known have been detected and their mass spectra show characteristic amine fragments. The occurrence of these unidentified substances is more frequent in aged urine samples and it would therefore appear that they are associated with putrefaction.
Introduction
In the routine analysis of horse body fluids for the presence of dope, substances are occasionally encountered that may give rise to a suspicion of doping. Over a number of years, we have studied several such substances which have occurred in the basic fraction and have effected partial or complete identification in some cases.
Materials and Methods
The compounds reported were isolated by the normal solvent extraction procedure used in this laboratory. This procedure is summarized in Table I .
Chemicals and reagents were all analytical grade. Gas chromatographic conditions are summarized in Table 11 and paper chromatography was effected by the ascending technique using the butanol-citrate system (Clarke, 1969) . Spots were located by examination under ultra violet light (254n.m.) followed by spraying with bromocresol green and iodoplatinate reagents. Mass spectra were obtained using either combined gas chromatography-mass spectrometry or the direct insertion probe technique, using an AEI MS20 mass spectrometer.
Results
The substances that have been investigated are listed in Table IlIl together with their spectroscopic and chromatographic properties.
Discussion
The majority of these substances were initially detected by routine gas chromatography using system a. Dicyclohexylamine and cresol were identified using combined gas chromatography-mass spectrometry by reference to the eight peak index (Mass Spectrometry Data Centre -1970, a & b) . The order of intensity of peaks in the cresol spectrum indicated that it was predominantly the p-isomer. The extractability of cresol, a weak acid, into the basic fraction was confirmed using a sample of urine at pH 9.5 to which cresol had been added. The fact that cresol has a pK value of 10 would probably explain these findings (Hodgman, 1962) .
The presence of p-cresol has previously been reported in hydrolysed urine from both mares (Marshall 1937) , and stallions (Campbell and Hey 1944) , when it was observed that increases in the concentration of p-cresol were accompanied by corresponding increases in the concentration of oestrogenic hormones.
Methyl palmitate is frequently detected by routine gas chromatography. Its identity was established by comparison of its mass spectrum with that of an authentic sample. There is evidence to suggest that it occurs by contamination of the extract with soap or cosmetics, methyl palmitate having been detected in the soap used in this laboratory. It is not therefore considered to be indicative of doping and we refer to its detection as a false positive result. Also in this category are two unknown substances whose mass spectra are given in figure 1. They show characteristic amine fragments with mass to charge ratios of 84 (substance No. 1) and 58 and 86 (substance No. 2) respectively. Possible structures for these fragments are shown in figure 2. The occurrence of these two compounds is more frequent in aged urine samples and it seems likely that they are associated with putrefaction.
The phthalate esters were detected during the gas chromatographic analysis of a sample suspected of containing procaine. The chromatogram showed five peaks, one of which was identified as procaine by combined gas chromatography-mass spectrometry. The other four peaks were identified as phthalate esters by reference to group.bmj.com on April 9, 2017 -Published by http://bjsm.bmj.com/ Downloaded from There is no evidence to suggest that the occurrence of phthalate esters was connected with the presence of procai ne. Berberine (figure 3) and dimefline (figure 4) were detected initially by ultra violet spectrophotometry and paper chromatography. The presence of berberine, interest to note that when subjected to paper chromatography the extract from the urine sample showed an area of pale green fluorescence under ultra violet light, whereas an authentic sample of dimefline showed an area of mauve fluorescence at the same retention value.
Both areas gave a positive reaction with iodoplatinate reagent. Identical spectra were observed when these two areas were eluted for mass spectrometry and it is likely that the pale green fluorescence was due to co-extracted material masking the genuine mauve fluorescence of dimefline. In connection with this case, a tablet extract was submitted for analysis and its properties were consistent with those of the authentic sample of dimefline. 
